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57 ABSTRACT 

Hydraulic actuator for the operation of clutch discs, 
consisting of a housing having a hole therein, a hydrau 
lic cylinder having a centrally oriented hole there 
through, the hydraulic cylinder being mounted at its 
one end to the hole in the housing, and at its other end 
defining a ring shaped chamber having a u-shaped cross 
section, a shaft rotatably mounted in the centrally ori 
ented hole of the hydraulic cylinder for supporting the 
clutch discs, a ring shaped actuator rotatably and slid 
ably mounted in the chamber of the hydraulic cylinder 
for engaging the clutch discs, and means for selectively 
actuating the ring shaped actuator so that the clutch 
discs can be selectively engaged and disengaged. 

12 Claims, 3 Drawing Figures 
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1. 

HYDRAULC CLUTCH ACTUATOR 

BACKGROUND OF THE INVENTION 

The present invention refers to a hydraulic actuator 
for the operation of disk clutches. 
The types of hydraulic actuators known for this pur 

pose, are of the rotating type, that is, they rotate with 
the shaft where the clutches are mounted, and the oil 
supply to the hydraulic cylinder chamber is normally 
through the shaft interior, therefore requiring the use of 
a rotating coupling. 
The present invention refers to a hydraulic actuator, 

coaxial to a rotating shaft, destined for the operation of 
disk clutches on which the plunger of the hydraulic 
cylinder is rotationally static, that is, without rotating 
movement and when actuated by oil introduced under 
pressure in the cylinder chamber, moves said plunger 
axially for coupling or compressing the disks, compris 
ing said hydraulic cylinder a cylindrical portion in one 
of its ends with a flanged face at right angle to the 
geometric axis of the hydraulic cylinder, a cylindrical 
extension in the other of its ends, on which it is inter 
nally guided and hydraulically actuated hydraulic cyl 
inder plunger. 

SUMMARY OF THE INVENTION 

It is the main object of the present invention to pro 
vide a hydraulic actuator intended to actuate clutch 
disks in which the hydraulic elements are static, that is, 
they have no rotating movement and as a consequence 
the oil supply to the hydraulic cylinder chamber is 
made through non rotating parts, therefore, dispensing 
with the use of rotating couplings or connections com 
monly used for this purpose and which known failures 
are due to internal oil leaking that always occur after 
slight wear of said parts. 
Another object of the present invention is to provide 

a static hydraulic actuator, coaxial to the rotating shaft, 
wherein the plunger of the hydraulic cylinder when 
actuated by the oil entered under pressure into the cyl 
inder chamber moves axially towards coupling or com 
pressing the disks, said plunger also being exempt from 
rotation, and when oil supply to the cylinder chamber 
under pressure is interrupted in the cylinder chamber, 
that is, leaving the oil at free discharge outside the 
chambers, said plunger returns to its original position 
through spring action which actuates at the face of a 
ring that is located in a recess provided at the end of 
said plunger, said spring being guided on pins which in 
their turn, they have one of their ends guided and held 
on holes on the hydraulic cylinder face and, reacting 
said springs on a head at the other end of said pins, they 
act on the face of said ring, causing the plunger to re 
turn to its original position. 
The present invention provides a static hydraulic 

actuator, coaxial to a rotating shaft, in which the basic 
part of the assembly consists of a stationary hydraulic 
cylinder. The hydraulic cylinder has the following con 
figuration: a pilot cylindrical part, at one end used as a 
guide for its mounting in a hole provided in the box or 
housing where the hydraulic actuator is to be mounted; 
a flange as an extension to the mentioned pilot cylindri 
cal part with the face at a right angle to the geometric 
axis of said hydraulic cylinder, which said face is to be 
leaned against a recess to be provided on the hole of said 
box or housing and attached to the box through screws; 
a cylindrical extension at the other end on which is 
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2 
guided an internal part of the hydraulic cylinder 
plunger; another cylindrical extension on this same end 
on the external side of said hydraulic cylinder, which 
extension serves as a guide for the external part of the 
nydraulic cylinder plunger; an internal recess shaped by 
the two said extensions resulting in a chamber which 
makes up the hydraulic cylinder itself; a through hole 
with two different diameters, a smaller diameter to 
allow free passage for the clutch support shaft, and a 
larger one for the seat of a bearing which supports said 
shaft. 

Alternatively, the hydraulic cylinder may consist of 
three parts thereby simplifying manufacture and conse 
quently reducing cost. The hydraulic cylinder being a 
sleeve for support and suspension with the following 
configuration, a pilot cylindrical part at one end which 
is used as a guide for mounting in a hole in the housing 
or boxing where the hydraulic actuator will be 
mounted; a flange as an extension of said pilot cylindri 
cal part and having a face at a right angle to the geomet 
ric axis of said support and suspension sleeve, said face 
resting against a recess in the hole of said housing or box 
and the face being the box by screws; another cylindri 
cal part to guide the hydraulic cylinder body, starting 
from another face of the flange opposite to the face used 
for resting and fixing on the box, on this other face the 
hydraulic cylinder body is rested and fixed; a hole with 
a resting face for mounting an extension bushing over 
which the internal part of the hydraulic cylinder 
plunger is guided, the resting and suspension sleeve and 
the extension bushing make up a hole with two different 
diameters, a smaller diameter for free passage of the 
clutch support shaft and a larger diameter for the seat of 
a bearing that supports said shaft. 
The novel features which are considered as charac 

teristics of the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
cific embodiments when read in connection with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a part of a rotation transmission box 
shown in cross section passing through the center of the 
shaft where the hydraulic actuator is located and show 
ing the actuator plunger in its non-operating position. 

FIG. 2 illustrates the same cross section of FIG. 1, 
however, showing the hydraulic actuator plunger in its 
operating position. 
FIG. 3 illustrates the same cross section of FIG. 1, 

however, showing an alternative construction under 
which the hydraulic cylinder is shown consisting of 
three parts. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODEMENTS 

Hole 1 of housing or box 2 as shown in FIG. 1, is 
guiding hydraulic cylinder 3 which is rigidly fixed on 
housing 2 by screws 4. A cup shaped cover 39 is 
mounted on the box 2 and closes the hole 1. The cover 
has a smaller cylindrical portion 40 which fits into the 
hole 1, and a larger cylindrical portion which forms a 
shoulder 41 abutting against an end face 42 of the box 2. 
The hydraulic cylinder 3 has a hole 5 in one end for 
seating a bearing 6, which is guided on said hole 5 and 
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blocked by a retaining ring 7, which in turn is fixed on 
hydraulic cylinder 3 by screws 8. On the other end of 
the hydraulic cylinder 3 is a cylindrical extension 9 on 
which it is guided an internal portion of a plunger 10. 
Also on the other end is a cylindrical extension 11 at the 
external side of said hydraulic cylinder 3, which exten 
sion 11 serves as a guide for an external portion of 
plunger 10 of hydraulic cylinder 3. An internal chamber 
12 is formed by the two extensions 9 and 11, resulting in 
a ring shaped chamber. The hydraulic cylinder 3 also 
has a through hole with two different diameters, a 
smaller diameter 13 for free passage of a clutch support 
shaft 14, and a larger diameter 5 for seating of a bearing 
6 that supports on end 15 of said shaft 14. 

Plunger 10 has its internal portion guided and axially 
sliding along cylindrical extension 9 of hydraulic cylin 
der 3, and the external portion of plunger 10 is guided 
and axially sliding along the internal portion of exten 
sion 11 of the body of said hydraulic cylinder 3. Said 
plunger 10 has a ring shape, and is stationary in respect 
to rotation movements and free to displace itself axially 
when actuated by oil pressured in chamber 12 of the 
hydraulic cylinder. Inside plunger 10 is mounted ring 16 
that actuates the disk. The actuator ring is rested on a 
section of an axial bearing 17 so it can rotate freely, and 
is also retained by a ring 18. When hydraulic cylinder 
chamber 12 is without oil pressure, a ring 19 is guided 
on a recessed cylinder located at the end of plunger 10 
and joined to the face of this recess, so that said plunger 
10 is maintained to lean against a face 20 of hydraulic 
cylinder 3 by the action of springs 21, which in turn are 
guided on pins 22 and act on head 23 of said pins, said 
pins pass with clearance through holes 24 of ring 19, 
and have ends located in holes existing on the face of 
extension 11 of the body of hydraulic cylinder 3 and 
fixed on said extension by lock pins 25. 

Rotating shaft 14 where one or more clutches can be 
mounted, which clutches are not the object of this pa 
tent, is supported at one end by a bearing 6, and at the 
other by a bearing or bushing not illustrated on the 
figures. Said rotating shaft 14 passes through the actua 
tor by hole 13 provided inside hydraulic cylinder 3. 
Axial retaining of rotating shaft 14 is made by nut 26 
and lock nut 27 that hold said shaft 14 on bearing 6 
through distance bushing 28. 

Plunger 10 is shown in FIG. 1 in its non-operating 
position, that is, leaned against face 20 of hydraulic 
cylinder 3. When the piston takes this position, actuator 
ring 16 which is retained inside the piston by elastic 
retaining ring 18, becomes clear from the clutch disks 
enabling that the clutch is uncoupled. Said plunger 10 
takes this position when the oil in hydraulic cylinder 
chamber 12 is freely discharged through tube 29, and in 
this case the action of springs 21 on head 23 of pins 22, 
causes press ring 19 which is guided in a recess at the 
end of said plunger 10 and leaned against the face of this 
recess, to force plunger 10 towards face 20 and to lean 
thereon. 
When plunger 10 in the non-operating position, there 

fore, not coupled to the clutch even if rotating shaft 14 
is rotating, the clutch core which is fixed by a key to 
said rotating shaft 14, does not transmit rotating move 
ment to the external clutch drum. 

In FIG. 2, plunger 10 is shown in its operating posi 
tion, that is, forcing actuator ring 16 against the clutch 
disks to keep the clutch coupled. Said plunger 10 takes 
this position when oil is introduced under pressure in 
hydraulic cylinder chamber 12 through tube 29, which 
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4 
can be flexible or rigid because it is connected directly 
to the hydraulic cylinder body which in turn is station 
ary. 
With plunger 10 in this operating position and, there 

fore, with the clutch coupled, when rotating shaft 14 is 
rotating, the rotating movement of said shaft is transmit 
ted to the clutch outside drum through friction of inter 
nal and external disk faces, caused by the pressure re 
sulting from the effort exerted by actuating ring 16 on 
them. In this condition the only portion of the hydraulic 
actuator that rotates together with the clutch and shaft 
14 is ring 16. The remaining parts of the hydraulic actu 
ator remain static because ring 19 having holes 24 
through which pins 22 pass freely and being joined with 
hydraulic cylinder 3, prevents plunger 10 from rotating. 

FIG. 3 as a constructive alternative, shows the hy 
draulic cylinder divided in three pieces as follows: a 
resting and suspension bushing 30, which is fixed to the 
box or housing 2 by screws 4. Said resting and suspen 
sion bushing 30 having in one of its ends a hole 31 for 
lodging bearing 6, which is housed in said hole 31 and 
blocked by retaining rim 7, which in turn is fixed on said 
resting and suspension bushing 30 by screws 8. Said 
resting and suspension bushing 30 also has on its other 
end a cylindrical extension 32 for guiding a hydraulic 
cylinder 33 which is fixed on resting and suspension 
bushing 30 by screws 34. Said resting and suspension 
bushing 30 also having on the other end a hole 35 and 
rest 36 for lodging an extension bushing 37 on which the 
internal section of hydraulic cylinder plunger 10 is 
guided. Extension bushing 37 also defines a hole 38 
which allows free passage of clutch support shaft 14. 
While the invention has been illustrated and de 

scribed as embodied in a hydraulic actuator, it is not 
intended to be limited to the details shown, since vari 
ous modifications and structural changes may be made 
without departing in any way from the spirit of the 
present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or specific aspects of 
this invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. Hydraulic actuator for the operation of clutch 

discs, comprising 
a housing having a throughgoing hole therein; 
a cover mounted in and closing the throughgoing 

hole in said housing; 
a hydraulic cylinder having a centrally oriented hole 

there through, said hydraulic cylinder being 
mounted at its one end in the hole in said housing, 
and at its other end defining a ring shaped pressure 
chamber having a U-shaped cross section, said 
centrally oriented hole in said hydraulic cylinder is 
formed of two sections having different diameters, 
a larger diameter section at said one end of said 
hydraulic cylinder and a smaller diameter section 
at said other end of said hydraulic cylinder; 

a shaft rotatably mounted in the centrally oriented 
hole of said hydraulic cylinder for supporting the 
clutch discs so that one end of said shaft is sup 
ported in said larger diameter section while a part 
of said shaft adjacent the end passes freely through 
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said smaller diameter section of said hole in said 
hydraulic cylinder; 

a ring shaped actuator rotatably and slidably mounted 
in said chamber of said hydraulic cylinder for en 
gaging the clutch discs; 

a one-piece ring shaped plunger having inner and 
outer diameters and guided with said diameters in 
said pressure chamber for rotatably supporting said 
actuator, said plunger having an inner recess in 
which said actuator is directly mounted; 

means for retaining said actuator in said recess of said 
plunger; and 

means for selectively actuating said ring shaped actu 
ator so that the clutch discs can be selectively en 
gaged and disengaged with said ring shaped actua 
tOr. 

2. Hydraulic actuator as defined in claim 1, and fur 
ther comprising means for rotatably mounting said shaft 
inside said centrally oriented hole of said hydraulic 
cylinder. 

3. Hydraulic actuator as defined in claim 2, wherein 
said mounting means includes a bearing mounted in said 
larger diameter section of said centrally oriented hole 
and said bearing having a central through going hole for 
supporting said shaft. 

4. Hydraulic actuator as defined in claim 1, and fur 
ther comprising a bearing oriented between said 
plunger and said actuator to facilitate rotational move 
ment of said actuator. 

5. Hydraulic actuator as defined in claim 1, wherein 
said retaining means includes a retainer ring for mount 
ing said actuator to said plunger. 

6. Hydraulic actuator as defined in claim 5, wherein 
said retaining means also includes a bearing arranged so 
that said bearing supports said actuator in said plunger, 
and said actuator is retained between said bearing and 
said retainer ring. 

7. Hydraulic actuator as defined in claim 1, wherein 
said actuating means includes a hollow tube connected 
to a side of said hydraulic cylinder and communicating 
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6 
with said chamber via a series of passages so that oil can 
enter said chamber and force said plunger and said 
actuator to move axially so that said actuator engages 
the clutch discs, and a plurality of springs acting on said 
plunger so as to cause axial movement away from the 
clutch discs when the oil in said chamber is removed. 

8. Hydraulic actuator as defined in claim 7, and fur 
ther comprising a radially extending ring connected to 
said plunger and having a plurality of holes there 
through, a corresponding plurality of guide pins slid 
ably oriented in said ring holes and mounted at one end 
thereof to said hydraulic cylinder, said pins and said 
ring thereby acting to prevent rotation of said plunger 
without interfering with rotation of said actuator. 

9. Hydraulic actuator as defined in claim 8, and fur 
ther comprising lockingpins for fixing said guide pins to 
said hydraulic cylinder. 

10. Hydraulic actuator as defined in claim 8, and 
further comprising a head fixed on each guide pin at its 
other end, and wherein said springs are helical springs 
oriented between said pin head and said ring and guided 
on said guide pins which are projected through the 
center of said springs. 

11. Hydraulic actuator as defined in claim 1, wherein 
said one of said hydraulic cylinder is formed as a guide 
part to fit into said hole of said housing, and further 
comprising a flange for mounting said hydraulic cylin 
der to said housing. 

12. Hydraulic actuator as defined in claim 1, wherein 
said hydraulic cylinder consists of three parts, the first 
part being a resting and suspension bushing mounted at 
its one end to said housing, the second part being a 
hydraulic cylinder body mounted to the other end of 
said resting and suspension bushing, and the third part 
being an extension bushing also mounted to the other 
end of said resting and suspension bushing, said hydrau 
lic cylinder body and said extension bushing forming 
said chamber for said plunger. 
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